task than did specific practice alone . These studies showed that variable practice (or variableplus-specific practice) can be superior to specific practice when the same specific retention test is used. Variable practice more often aids transfer to a novel task (e.g., Roller, Cohen, Kimball, & Bloomberg, 2001) , particularly when practice order is randomized, rather than blocked, with similar items or skills being practiced together (Lee, Magill, & Weeks, 1985; Shea, Kohl, & Indermill, 1990) .
The verbal learning literature has generally provided evidence for a contrary idea. The general finding is that transfer improves to the extent that there is increased overlap between the conditions at study and test. This is such a pervasive finding that it has been codified as the encoding specificity principle (Tulving & Thomson, 1973) . A related principle, transfer-appropriate processing, states that performance at test improves to the extent that the processing engaged during a test overlaps with the processing engaged during study (Morris, Bransford, & Franks, 1977) . This principle has been successfully applied to the literature on priming in implicit-memory tests (Blaxton, 1989; Roediger, Weldon, & Challis, 1989) , in which memory is tested indirectly by examining improvement on a task given previous exposure to the components of the task (for a review, see Roediger & McDermott, 1993 Previous research in motor learning shows that practicing variations of a task (variable practice) leads to better transfer than does repeatedly practicing the exact same task (repeated practice). In contrast, research on priming using verbal materials shows that performance on a test improves to the extent that the material at learning and test overlap. We tested whether variability in practice conditions can lead to improved performance with the verbal priming task of anagram solution. Participants practiced solving anagrams, either repeatedly solving the same anagram that was later tested, repeatedly solving a different anagram from the one that was later tested, or solving different variations of the anagram that was later tested. We found that this last condition-variable practice on different versions of an anagram-led to improved test performance in relation to repeated practice, even when the test anagram was the one that had been repeatedly practiced. This finding aligns results from the motor learning literature with a higher level cognitive task: anagram solution. Shea and Kohl's (1991) hypothesis, arguing that varied practice may lead to greater elaborative processing than does repeated practice, provides one account of the results.
Norming and Materials
A norming study was conducted in order to create a set of appropriately difficult anagrams to demonstrate transfer. To create the set of anagrams, we used a pool of 120 words ranging from 5 to 11 letters in length. For each word, four single-solution anagrams were constructed. The participants (n 5 40) were given one of the four anagrams for each of the 120 words to solve. Each anagram was completed by 10 participants, who were given 30 sec to solve each anagram. Words with average completion rates between .14 and .89 across all four anagrams (and with average standard deviations lower than .36) were used for the experiment. This left a total of 100 words (400 anagrams) to be used for the experiment. The remaining 20 words (80 anagrams) were used as fillers during the practice sessions of the experiment. No more than one filler anagram derived from each word was used with the same participant during the experiment.
The 100 critical words (400 critical anagrams) for the experiment were divided into four study lists of 25 words (for counterbalancing purposes, these groups will be described as A, B, C, and D). These groups of words were matched on average solution frequency (M 5 0.62, SD 5 0.20), as well as on average length (M 5 7.1, SD 5 1.5).
Design and Counterbalancing
The experiment used a 3 3 2 3 2 mixed design, with practice condition (same, different, and varied) serving as the between-participants variable, and test delay (immediate vs. delayed) and study status (studied vs. unstudied) serving as the within-participants variables. At each test, half of the tested words had been studied, and the other half had not. In the same-practice condition, the participants practiced solving a single anagram three times. In the different-practice condition, the participants also practiced solving the same anagram of a single word, but were tested on a different anagram of the word. In the varied-practice condition, the participants practiced three different anagrams of the same word and were tested on yet a fourth anagram of that word.
Half of the practiced anagrams were tested immediately, and the other half were tested after a 48-h delay. Thus, if the participants had studied the A-list and B-list anagrams (as well as the filler anagrams), then the immediate test would include studied A-list anagrams and unstudied C-list anagrams, whereas the delayed test would include studied B-list anagrams and unstudied D-list anagrams. Lists were counterbalanced across study status and test delay according to a balanced Latin square design, so that each list served in each condition once (practiced, tested immediately; practiced, tested at a 48-h delay; nonpracticed, tested immediately; nonpracticed, tested at a 48-h delay). This counterbalancing scheme produced four versions of the experiment for each of the three practice conditions, leading to a total of 12 between-participants conditions.
Procedure
The participants were tested either individually or in groups of up to four people. After giving informed consent, they began the experiment, which was conducted on computers. Instructions were displayed on the computer screen while the experimenter read them aloud. The participants were told to rearrange each anagram into an English word. They were given two practice anagrams to solve before they began the experimental anagrams and were given a maximum of 30 sec to input the solution to each anagram by typing their responses. If they solved the anagram in less than 30 sec, they could proceed to the next anagram. The participants were not given the correct answer if they were unable to solve an anagram in the allotted time. This was done to minimize the chance that performance would be driven by recall of previous solutions and not by improvements in the skill of solving the anagrams. Although specific feedback was not given, the participants knew when they could not complete an anagram, so knowledge of results (as it is called in motor learning research) was given.
The study session was divided into three blocks, with short breaks in between. During each study block, 50 experimental anagrams and 21 filler anagrams were presented. Anagrams were randomly chosen for each participant. For example, in the different-practice condition, often highly specific and depends on recapitulating specific perceptual features, such as whether words were studied and tested in an identical font or modality (see Roediger & Srinivas, 1993; Schacter, Dobbins, & Schnyer, 2004 , for reviews) or specific conceptual features (Geraci & Rajaram, 2004) . In addition to traditional priming experiments, specificity of transfer has been shown in learning to read distorted (rotated or inverted) text (Kolers & Roediger, 1984) .
The present study examined whether specificity or variability of practice would lead to better performance on a verbal test of anagram solution. We were interested in two questions relating to practice variability: First, does varied practice increase specific transfer to new anagrams from previously seen words-that is, does solving dolof, folod, and oofld enhance participants' ability to solve ldoof, in relation to three prior practice trials with ldoof? (The answer is flood.) Second, does varied practice lead to increased general transfer to solving new anagrams of new wordsthat is, does having solved dolof, folod, and oofld lead to an increased ability to solve ableuVal, in comparison with having solved ldoof three times? We were also interested in whether test delay would interact with practice type. McAndrews and Moscovitch (1990) used a similar paradigm for other reasons, but they used only one practice session and found no difference between practice conditions.
In the present study, the participants were trained in three practice sessions before taking an immediate test, followed by a second test after a 48-h delay. There were three practice types: same, varied, and different. In the samepractice condition, the participants solved an anagram three times, and were then tested on that same anagramthat is, they tried to solve the anagram ldoof three times, and were then tested on ldoof. In the varied-practice condition, the participants solved three different anagrams of the same word and were tested on a fourth anagram of that word-that is, they solved dolof, folod, and oofld, and were then tested on ldoof. In the different-practice condition, the participants practiced solving a single anagram repeatedly, but they were tested on a different anagram of the word; for example, they tried to solve the anagram dolof three times, and were then tested on a different anagram of that word, ldoof.
We used a randomized practice schedule because studies of motor learning generally have not found a benefit for variable practice over specific practice, unless practice is randomized, rather than blocked (Lee et al., 1985) . Previous studies have shown that practicing tasks in a random order is also important in some cognitive learning tasks (Carlson & Yaure, 1990; Hiew, 1977; Lauer, Streby, & Battig, 1976) .
MetHoD Participants
Forty-two participants from Washington University in St. Louis and 38 from Texas A&M University completed the experiment for partial course credit or pay. A total of 8 participants (6 from Washington University and 2 from Texas A&M) were excluded from the analyses for not following directions to attempt to solve anagrams for the full 30 sec allotted for each anagram. Thus, 36 participants from each location were used in the analyses. transfer Table 1 provides the proportion of anagrams solved for each condition at the two test delays for both studied and unstudied items, along with transfer (calculated as studied proportion correct minus unstudied proportion correct at test). On the immediate test, varied practice led to greater transfer to solving a new anagram than did repeated pracone of four possible anagrams for the word awful was presented (e.g., waluf). That anagram was then repeated during the second and third study blocks, and a different anagram was presented during the test block (e.g., lufaw). Separate groups of participants thus received different anagrams (in this case, either waluf, lufaw, fulaw, or alfuw) of the same words in the same conditions. Within each study block, the order of presentation of the anagrams was randomized.
There was a 3-min break between study blocks, during which the participants played a video game. After the three study blocks, there was another brief break, followed by the immediate test. On this test, the participants were given 25 studied anagrams and 25 unstudied anagrams, for a total of 50 anagrams. After finishing the test, the participants were instructed to return 2 days later. During the second session, they completed 25 anagrams repeated from the three previous practice sessions, as well as 25 new anagrams. We measured both accuracy and latency of correct anagram solutions. Response latency was measured from the time the anagram was first presented until the time that the participant solved the anagram (and pressed "Enter" to continue) or when the 30-sec time limit elapsed. The participants were thanked for their participation and debriefed.
ReSuLtS
For the following analyses, all results were significant at the .05 level. In addition to standard inferential statistics, p rep was calculated for all statistical tests (Killeen, 2005) . The statistical tests we conducted used difference scores (the difference in performance on studied and unstudied anagrams), but the results did not change when we compared only the test performance across conditions. Since the participants were tested at two locations, we analyzed performance during practice and test as a function of location. There was no main effect of location on the proportion of anagrams solved, nor were there any interactions between location and practice session, test session, or practice condition. Therefore, all analyses collapsed across location.
Performance During Practice Sessions
We examined each participant's learning across the three practice sessions and the mean proportion of studied anagrams solved, as a function of practice session. The results are shown in Figure 1 , revealing a strong practice effect that was greater for the varied-than for the repeatedpractice conditions. A 3 3 3 within-participants ANOVA revealed a significant main effect of practice [F(2,138) Table 1 . The proportion of anagrams correctly completed for unstudied anagrams on both the immediate and delayed tests were compared to the proportion of anagrams solved during the first study session using separate paired-samples t tests. There was significant transfer of learning to the unstudied anagrams, with participants solving more unstudied test anagrams than first-session studied anagrams on both the immediate [t (71) Although varied practice improved specific transfer more than did the other practice conditions, general transfer was equivalent across practice conditions. Therefore, the benefit of varied practice on solving specific anagrams is not due to a nonspecific practice effect.
To further examine general transfer, we analyzed response latencies to correct, unstudied anagrams (see Table 2 ). Results showed significant transfer to unstudied anagrams; the participants solved unstudied test anagrams more quickly than they did first-session, studied anagrams, on both the immediate [t (71) For the immediate test, there was no difference between the same-and different-practice conditions, but participants in the varied-practice condition showed significantly more transfer than those in the same-practice condition ( p rep 5 .98) and in the different-practice condition ( p rep 5 .95). On the 48-h-delayed test, there were no significant differences in performance among the different practice conditions, although numerically, the greatest transfer again occurred in the varied-practice condition.
We also examined the effect of study and test condition on latency to complete anagrams. We calculated latency transfer scores by subtracting each participant's reaction time to solve the studied anagrams at test from his/her reaction time to solve the unstudied anagrams at test. Faster transfer reaction times indicate greater transfer. 
General transfer
We examined the effect of solving particular anagrams on general transfer to anagrams of new words by analyzing the effect of practice condition on performance for unstudied anagrams, both on the immediate and delayed test. First, we analyzed anagram solution accuracy, as shown in 
DISCuSSIoN
Variable practice led to improved transfer to new anagrams of practiced words in relation to repeated practice on one of those anagrams, even when the practice occurred with the target anagram used in the transfer phase. That is, after just three practice sessions, transfer to new anagrams was greater with variable practice than with repeated practice on the very anagrams used in the transfer test. This outcome conceptually replicates the Kerr and Booth (1978) study and, to our knowledge, is the first such demonstration using verbal materials.
The superiority of the variable-practice condition over the different-practice condition can be interpreted within several frameworks. Schmidt's (1975) schema theory, used to explain the benefit of variable practice in motor learning, can be adapted to verbal materials. Just as variable practice can help in learning a general motor schema, leading to better transfer to novel tasks, variable practice could lead to learning a lexical schema that can be used for solving anagrams. However, explaining how variable practice leads to greater performance than does repeated practice within this framework is more difficult. One idea, following on work by Battig (1979) and Shea and Kohl (1991) , is that variable practice leads to a greater opportunity for distinctive, elaborative processing in relation to repeated practice. Battig proposed that increasing contextual interference during the learning of a cognitive task leads to improved retention. Successful performance on learning trials in the same-and differentpractice conditions probably involved simply remembering the correct solution on many trials. The decreased response latencies over practice in the repeated-practice condition in relation to that in the variable-practice condition support this inference. Because the processing of these repeated anagrams was faster than the processing of new anagrams, there was less need for different (distinctive) processing of anagrams in these conditions than in the variable-practice condition. Variable practice therefore probably encouraged more distinctive or elaborative processing than did repeated practice, and hence led to greater transfer.
The present results appear to be at odds with much of the verbal memory literature, in which typical findings show that similarity or overlap of processing between practice and testing leads to enhanced performance. Our results demonstrate that variability of practice can improve transfer, at least on the task of completing anagrams.
At present, we cannot reconcile these results with the typical findings in the verbal memory literature.
